Preparation, characterization, transfection efficiency, and cytotoxicity of liposomes containing oligoamine-modified cholesterols as nanocarriers to Neuro2A cells.
In the present study, three derivatives of cholesterol that contain an amino head group with a different spacer arm were synthesized. A novel gene delivery system was developed using liposomes composed of DOTAP and oligoamines-modified cholesterol. These multilamellar vesicle (MLV) liposomes were extruded through 400- and 100-nm polycarbonate filters to produce large unilamellar vesicles (LUVs). Transfection efficiency in Neuro2A cells was tested using plasmid DNA encoding Renilla luciferase, and the cytotoxicity of the prepared lipoplexes was also evaluated. LUV liposomes containing derivative III showed the highest transfection efficiency among other synthesized derivatives, but among MLV liposomes, cationic liposomes with derivative I had the best transfection activity. In all cases, transfection increased by increasing the ratio of cationic lipid to DNA. Almost all formulations were not cytotoxic on Neuro2A cells. The results indicated that the designed systems are able to transfer the DNA into Neuro2A cells with low or no toxicity. This study describes the ideal parameters for preparing large unilamellar vesicles as nanocarriers containing oligoamine-modified cholesterols. The results indicated that the designed systems are able to transfer the DNA into Neuro2A cells with low or no toxicity.